Background Variability in peak expiratory flow (PEF) has been proposed as a simple method of screening for asthma in epidemiological studies. This study was designed to assess whether the bronchial response to exercise and the diurnal variation in PEF identified the same subjects. Methods-Bronchial response to a free running exercise test was assessed in a cohort of 918 seven year old children and was compared with variability of PEF as assessed by twice daily recordings for a one week period. Mini Wright peak flow meters were used throughout the study.
Non-specific bronchial hyperresponsiveness is regarded as a central feature of asthma.' Hence, in most population based studies on asthma, bronchial hyperresponsiveness is determined by bronchial challenge tests. A high incidence of symptom free subjects can respond to such tests, particularly children.2
Bronchial challenge by inhalation of cold air3 or hypotonic solutions,4 or by exercise,5 none of which directly act on smooth muscle, have been suggested as being more specific for asthma than pharmacological challenge tests. 6 In studies that have compared the results of such measures of bronchial hyperresponsiveness to challenge with pharmacological substances some good,78 and some poor9 ' proposed as a simple method to screen for asthma in epidemiological studies.'2 The aim of this report was to investigate whether response to exercise and increased variability of PEF identify the same subjects. For this purpose the relations of both tests to a physician's diagnosis of asthma, atopy, and respiratory symptoms were examined in a cohort of 918 school children.
Patients and methods POPULATION SAMPLING This report is based on cross sectional data from an ongoing cohort study on the development of asthma and allergy in childhood currently being conducted in south western Germany. Analyses were performed with data from the first survey in 1990/1991. The study was approved by the local ethics committee and also by local school authorities. To get a representative population sample, all parents from three cities in the vicinity of Freiburg whose children were entering elementary school were invited to participate. Children took home an explanatory letter and written consent was obtained from all parents before measurements were taken.
QUESTIONNAIRES
Questionnaires were distributed in the schools and filled out by the parents. We used a translated and modified version of an American Thoracic Society questionnaire.'3 Validation of the questionnaire in a separate study on 71 children seen at the outpatient clinic of the Children's Hospital, Freiburg showed that a physician's diagnosis of asthma was reported correctly in 14 of 16 cases. A parental history of asthma was recorded. Parents were asked whether a physician had ever diagnosed asthma in their child. Different questions were posed concerning respiratory symptoms of the child preceding the study year. Wheeze was defined as a positive answer to "Did you ever hear a wheezing or whistling noise during your child's breathing?" Respiratory symptoms at night were thought to be present when the child had cough or shortness of breath during the night or in the early morning. Cough after exercise was defined as cough after exercise or when exposed to cold air or fog. Children with a history of attacks of dyspnoea were referred to as children with shortness of breath. Those with a history of cough longer than 14 days after having a cold were designated as having a prolonged cough. instructions. The parents were asked to report on their child's respiratory symptoms during the study week. Current respiratory illness was defined as cough on more than two days during the study week.
DATA ANALYSIS
The mean (SD) response to exercise expressed as the percentage change from resting PEF was -3-82% (8-12%) at three minutes, -1-45% (8 19%) at six minutes, and +0*08% (8.41%) at nine minutes after exercise. Hence, the change in PEF from baseline to the value three minutes after exercise was used to describe the bronchial response after exercise.
As an index of variability of PEF we calculated for each day the amplitude ( Figure 2 shows the association between a response to the exercise test or an increased variability of PEF and respiratory symptoms or atopy. A higher frequency of increased The stronger association between atopy and the exercise test is unlikely to be due to change in exposure to allergens between the tests. Exposure to pollen is low in autumn and winter, whereas exposure to dust mites has been shown to be unaffected by season in Germany. 18 A different definition for current respiratory illness was employed for both tests as the exercise test was performed on a single day, whereas the measurement of variability of PEF lasted one week. There was, however, a positive association between a current respiratory illness and variability of PEF but not with response to exercise, which might not be explained exclusively by different definitions. Season can influence the prevalence of respiratory viral infection, but the prevalence itself cannot influence the relations to both tests. Different viruses, however, might be involved at different seasons and affect the airways to a variable extent (for example respiratory syncytial virus). Such an effect cannot be ruled out completely.
Asthma can be defined as variable airflow obstruction over short periods. ' 
